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Abstract. — A compilation of neem literature for the last decade is presented that updates 
a review by Warthen 1979. The compilation includes literature citations and tables that 
list organisms affected by neem as well as activities and compounds. 
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In 1979, Warthen published a review of 
the neem literature that was entitled “Azad- 
irachta indica: A Source of Insect Feeding 
Inhibitors and Growth Regulators.” The re- 
view was very popular worldwide with sci- 
entists inolved in neem research as well as 
with others who were either interested in 
neem or in the utilization of neem for inseet 
pest control. 

During the last decade, the number of 
neem publications has inereased greatly. 
Sinee 1979, three international neem con- 
ferenees have been held; proceedings 
(Schmutterer et al. 1980, Schmutterer and 
Ascher 1983, 1987) of these meetings and 
attendance have inereased with each sub- 
sequent conference. 

During this time period, Vikwood Ltd. 
formulated a neem seed extract (Margosan- 
O). for which EPA approval was granted for 
use on ornamental plants. Presently, W. R. 
Grace & Co. and Vikwood Ltd. are working 
cooperatively to market this product and to 
gain EPA approval for its utilization on edi- 
ble plants as well. 

Worldwide interest has been generated by 
neem as attested to in the 194 new citations 
in the last deeade within this compilation. 


Neem, Azadirachta indica, Melia azadirachta, M. indica, Meliaceae, Mar- 


The National Research Council, Office of 
International Affairs, recognizing this inter- 
est and the utilization. potential for third 
world countries, called a meeting in April 
1988 to consider the possibility of publish- 
ing a book on neem for the National Acad- 
emy of Sciences. 

Organisms affected by neem are listed in 
Table 1: the entries, addressed mainly to 
entomologists, are alphabetized by Phylum, 
Class, Order, Family, Genus, Species, and 
then Literature Citation. Activities, Com- 
pounds, and Literature Citations of neem, 
without reference to organisms affected, are 
listed in Table 2; entries are alphabetized 
by first author of the Literature Citation. 

This compilation is not an exhaustive 
search of the literature for the last deeade: 
many pre-1979 literature citations appear, 
and others (Warthen 1979, Sehmutterer et 
al. 1980, Schmutterer 1981, Schmutterer 
and Ascher 1983, 1987, Olkowski 1987, and 
Jacobson 1988) should be consulted for fur- 
ther information and other references. 

The compilation updates the review by 
Warthen (1979) and lists organisms in three 
Phyla. Molusca being new, that are affected 
by neem along with 277 (194 new) literature 
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Table 2. 


Activity 


pyrethrin stabilizer 
miscella refining 


deterrent 
pharmaceutical 


anufeedant 
antifeedant 


feeding inhibitor 


repellent 


biosynthesis 
crop protection 


feeding inhibitor 


leaf development 
antifeedant 


natural resistance 


Compound 


neem 
neem oil 


azadirachtin 


limonoids 
azadirachtin 
azadirachtin 


kaempferol 

nimbin 

quercetin 
-sitoserol 
azadirachtin 
azadirachtin 
azadirachtin 
tetranortiterpenoid 
azadirachtin 
azadirachtin 


meldenin 


azadirachtin 
nimbolide 
gedunin 
nimbolin b 
nimbolin a 
nimbolide 


azadirachtin 
meliacin 
tetranortriterpenoid 
salannolide 
tetranortriterpenoid 
nimbraflavone 


nimbin 
azadirachtin 
nimbin 
salannin 
salannin 
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Activities, compounds, and literature citations of neem withont reference to insects. 


Literature Citation 


(Ahmed et al. 1976) 
(Ahuja et al. 1976) 
(Anonymous 1977) 
(Anonymous 1979b) 
(Anonymous 1980) 
(Anonymous 1981) 
(Anonymous 19822) 
(Anonymous 1982b) 
(Anonymous 1982b) 
(Anonymous 198523) 
(Anonymous 1985b) 
(Arigrabu and Don-Pedro 1971) 
(Aschenbach 1982) 
(Basak and Chakraborty 1968) 
(Basak and Chakraborty 1968) 
(Basak and Chakraborty 1968) 
(Basak and Chakraborty 1968) 
(Bilton et al. 1985) 

(Bilton et al. 1987) 
(Broughton et al. 1985) 
(Bruhn et al. 1984) 
(Butterworth et al. 1972) 
(Chadha 1986) 

(Chiu 1983) 

(Connolly et al. 1968) 
(Doria 1981) 

(Duke 1983) 

(Ekong 1967) 

(Ekong et al. 1969) 
(Ekong et al. 1969) 

(Ekong et al. 1969) 
(Ekong et al. 1971) 
(Fagoonee 1979) 

(Forster 1983) 

(Garg and Bhakuni 1984a) 
(Garg and Bhakuni 1984a) 
(Garg and Bhakuni 1984b) 
(Garg and Bhakuni 1984b) 
(Garg and Bhakuni 1984c) 
(Gilbert 1982) 

(Harris et al. 1968) 
(Harzal 1977) 

(Helson 1984) 
(Henderson et al. 1963) 
(Henderson et al. 1964) 
(Henderson et al. 1968) 
(Hoddy 1985) 

(Jacobson 1980) 
(Jacobson et al. 1983) 
(Jacobson 1986) 

(Jain 1983) 
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Activily 


Compound 


Literature Citauon 


general uses 


antifeedant 
antifeedant 
antifeedant 


antifeedant 


control agent 
antifeedant 


insecticide 
systemic 


antifeedant 
repellent 
repellent 


feeding inhibitor 
antifeedant 


general uses 
general uses 
general uses 


17-8-hydroxyazadiradion 


epi-azadiradion 

] ,3-diacetylvilasinin 
3-deacetylsalannin 
salannol 
tetranortriterpenoids 
meliacin 
azadirachtin 
azadirachtin 
azadirachtin 
azadirachtin 
deacetylazadirachtinol 
piperonyl butoxide 


neem toxin 
tetranortripterpenoids 
azadiradione 
azadirone 
epoxyazadiradione 
gedunin 
tetranortriterpenoids 
azadirachtin 
azadirachtin 
azadirachtin 
chemicals 

nimbin 
constituents 
nimbidic acid 
nimbidinin 
nimbidie acid 
nimbidinin 
azadirachtin 
azadirachtin 
nimbin 

nimbin 

nimbin 

nimbin 

nimbin 

nimbin 

nimbinic acid 
nimbinin 

vepinin 
polysaccharide 


vilasinin 


(Ketkar 1976) 

(Ketkar 1979) 

(Kraus and Cramer 1978) 
(Kraus and Cramer 1978) 
(Kraus and Cramer 1981) 
(Kraus and Cramer 1981) 
(Kraus and Cramer 1981) 
(Kraus et al. 1981) 

(Kraus 1983) 

(Kraus et al. 1985) 

(Kraus 1986) 

(Kubo 1979) 

(Kubo and Klocke 1981) 
(Kubo et al. 1984) 

(Lange and Feuerhake 1984) 
(Larew 1985) 

(Larew 1988) 

(Lavie and Jain 1967) 
(Lavie et al. 1971) 

(Lavie et al. 1971) 

(Lavie et al. 1971) 

(Lavie et al. 1971) 
(Madhusudanan et al. 1984) 
(Malik and Naqvi 1984) 
(Malik and Naqvi 1984) 
(Mansour and Ascher 1983) 
(Mitra et al. 1947) 

(Mitra 1957) 

(Mitra 1963) 

(Mitra et al. 1970) 

(Mitra et al. 1970) 

(Mitra et al. 1971) 

(Mitra et al. 1971) 

(Morgan and Thornton 1973) 
(Nakanishi 1975) 
(Narasimhan 1959) 
(Narayanan et al. 1962) 
(Narayanan et al. 1964a) 
(Narayanan et al. 1964b) 
(Narayanan et al. 1964c) 
(Narayanan and Pachapurkar 1965) 
(Narayanan and Pachapurkar 1966) 
(Narayanan et al. 1967) 
(Narayanan et al. 1969) 
(Nayak et al. 1978) 
(Olkowski 1978) 
(Pachapurkar and Kornule 1974) 
(Parmar 1984a) 

(Parmar 1984b) 

(Parmar 19853) 
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Table 2. 


Activity 


nitrogen fixing 


antifeedant 
antinuclear study 
deterrent 


general uses 
general uses 


growth regulator 
antifeedant 


repellent 
repellent 
spermicide 


mode of action 
general uses 
contraceptive 
poisoning 


sunlight effect 


cardiovascular 


pests of neem 
antifeedant 
antifeedant 


nitrogen fixing 
phagorepellent 


growth disruptor 
systemic 


Continued. 


Compound 


chemical constituents 
azadirachtin 
nimbidin 


tiglic acid 
azadirachtin 

vepaol 

azadirachtin 
azadirachtin 
warburganal 
sodium nimbidinate 
bitter principle 
nimbidin series 


azadiradione 
17-hydroxyazadiradion 
nimocinol 
tetranortriterpenoid 


azadirachtin 


fatty acids 
azadirachtin 
kaempterol-3-glucoside 


myncetin-3-]-arabinoside 


quercetin-3-galactoside 


chemical constituents 
azadirachtin 


nimbidin 
nimbin 


azadirachtin 


azadirachtin 
azadirachtin 
azadirachtin 
azadirachtin 
nimbin 
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Literature Citation 


(Parmar 1985b) 

(Parmar 1985c) 

(Parmar 1985d) 

(Peterson 1983) 

(Pickett 1985) 

(Pillai and Santhakuman 1984) 
(Pradhan et al. 1962) 
(Quasim and Dutia 1970) 
(Radwanski 1977a) 
(Radwanski 1977b) 
(Radwanski 1977c) 
(Radwanski 1977d) 
(Radwanski and Wickens 1981) 
(Raman and Santhanagopalan 1978) 
(Rembold 1984) 

(Sankaran et al. 1984) 
(Schroeder and Nakanishi 1987) 
(Schwinger 1982) 

(Schwinger 1982) 

(Sharma and Saksena 1959) 
(Siddiqui 1942) 

(Siddiqui and Mitra 1945) 
(Siddiqui et al. 1975a) 
(Siddiqui et al. 1975b) 
(Siddiqui et al. 1978) 
(Siddiqui et al. 1984) 
(Siddiqui et al. 1984) 
(Siddiqui et al. 1986) 
(Siddiqui et al. 1988) 

(Sieber 1985) 

(Sinha and Gulati 1969) 
(Sinha et al. 1984) 

(Sinniah and Baskaran 1981) 
(Skellon et al. 1962) 

(Stokes and Redfern 1982) 
(Subramanian and Nair 1972) 
(Subramanian and Nair 1972) 
(Subramanian and Nair 1972) 
(Thompson and Anderson 1978) 
(Tirimanna 1983) 

(Uebel et al. 1979) 
(Uthamasamy ct al. 1973) 
(Verma 1974) 

(Verma 1974) 

(Warthen 1979) 

(Warthen et al. 1984) 
(Watanabe et al. 1981) 
(Yamasaki et al. 1986) 
(Zanno 1974) 

(Zanno 1974) 

(Zanno 1974) 

(Ziffer et al. 1966) 
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citations; the review by Warthen (1979) 
contained 105 citations. Within the Phylum 
Arthropoda, 7 Orders are represented in 
Class Insecta with Hymenoptera being a new 
order affected by neem. Since the review by 
Warthen (1979), additional species affected 
by neem have been added to the literature: 
11 in Coleoptera, 9 in Diptera, 4 in Het- 
eroptera, 3 in Homoptera, 22 in Lepidop- 
tera, and 2 in Orthoptera. 

Although literature is extensive and pro- 
gress in rescarch has been accomplished, the 
commercial development of a marketable 
natural insect pest control agent has been 
painstakingly slow. However, the novel 
chemistry within these literature citations 
pertaining to neem has been a stimulus to 
chemists to synthesize active analogs that 
might have the possibility for commercial 
development as insect feeding deterrents or 
growth regulators. 


LITERATURE CITED 


Abraham, C. C. and B. Ambika. 1979, Effect of leaf 
and kernel extracts of neem on moulting and vi- 
tellogenesis in Dysdercus cingulatus Fabr. (Het- 
eroptera: Pyrrhocoridac). Current Science 48: 554— 
556: 

Adhikary, S. 1985. Results of field trials to control 
the diamond-back moth, Plutella xylostella L., by 
application of crude methanolic extracts and 
aqueous suspensions of seed kernels and leaves of 
neem, Azadirachta indica A. Juss, in Togo. Z. Ang. 
Ent. 100: 27-33. 

Ahmed, S. M., M. R. Gupta, and H. M. Bhavanagary. 
1976. Stabilization of pyrethrins for prolonged 
residual toxicity Part —11: Development of new 
formulations. Pyrethrum Post 13: 119-23. 

Ahuja, M. M., R. R. Gupta, K. N. Agrawal, and A. C. 

Gupta. 1976. Miscella refining of neem & mahua 

oils. Indian J. of Technology 14: 257-259. 

S. 1., O. P. Singh, and U. S. Misra. 1984. Effec- 
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